Nucleus tractus solitarius: an evaluation by in vivo voltammetry.
Nucleus tractus solitarius (NTS) is a brainstem nucleus known to play an important role in baroreceptor mediated cardiovascular regulation. As part of our study of the role of monoamines in the function of NTS, we have characterized pharmacologically the in vivo electrochemical signal recorded from the nucleus using carbon paste electrodes and linear sweep voltammetry with semiderivative signal processing in awake, freely moving rats. Two peaks were recorded by these techniques, one at 0.14 V and a second at 0.28 V. The tyrosine hydroxylase inhibitor alpha-methyl-p-tyrosine led to a significant reduction in the peak recorded at 0.14 V whereas it had no effect on the higher potential peak at 0.28 V. The dopamine-beta-hydroxylase inhibitor fusaric acid resulted in a large reduction in the 0.14 V peak and led to a 30% increase in the 0.28 V peak height. Pargyline, a monoamine oxidase inhibitor, did not change the low potential peak but did significantly reduce the 0.28 V peak. Tissue assays provided further support for the interpretation of in vivo electrochemical recordings. Norepinephrine concentration was reduced with fusaric acid. Tissue serotonin was not affected by any of the drugs while the 5-HIAA content was increased with fusaric acid and reduced with pargyline. These experimental findings lead to the conclusion that the first peak in the voltammogram most likely represents norepinephrine with a possible contribution by dopamine but not by DOPAC. The second peak appears to be 5-HIAA.